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Since the identification of SARS-CoV-2 in December 2019, the 

irus has exacted a devastating toll on global health. In the United 

tates (US), the COVID-19 pandemic has caused more than 33 mil- 

ion confirmed infections and over 60 0,0 0 0 reported deaths as of 

uly 1, 2021. However, recent estimates of undiagnosed infections 

1] and under-reported deaths [2–4] demonstrate that the true 

urden of COVID-19 in the US, and likely in other countries, has 

ot been fully captured. 

In The Lancet Regional Health – Americas , Iuliano et al [4] used 

n excess-mortality Poisson regression model to estimate the num- 

er of deaths attributable to COVID-19 in the US from March 2020 

o May 2021. By adjusting all-cause death counts for incomplete 

eporting, Iuliano et al [4] fitted their age-stratified model to each 

merican state. All-cause excess mortality includes deaths both 

rom the virus itself and those that arise from the externalities of 

he pandemic. The excess deaths metric thereby includes deaths 

or which COVID-19 was not necessarily the proximate cause, but 

here an overtaxed healthcare system led to failures in addressing 

ther causes of mortality. 

Nationally, Iuliano et al [4] estimated a 24% rate in under- 

eporting, meaning that over 180,0 0 0 additional deaths were either 

irectly or indirectly attributable to COVID-19 beyond the 582,135 

hat were reported on death certificates by May 2021. The major- 

ty of unrecognized deaths were estimated to have occurred during 

he early months of pandemic spread when the healthcare system 

as overwhelmed and testing inadequate. 

Implementation of testing in the US was considerably slower 

han in other countries. A week following confirmation of the first 

undred COVID-19 cases, the US had conducted a total of 0.035 

ests per 10 0 0 capita. [5] At this same milestone, countries in the

uropean Union ranged between 0.17 and 17.69 tests per 10 0 0 

apita. [5] Initial tests distributed by the US Centers for Disease 
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ontrol and Prevention (CDC) were faulty. [6] While testing gradu- 

lly expanded, it was nonetheless outpaced by the rapid growth of 

he outbreak during the first pandemic wave in the US. The mis- 

atch between diagnostic capacity and incidence may have sup- 

ressed reporting rates even as the number of tests produced in- 

reased, particularly during local surges in cases. 

As a result of the delay in testing availability, there was a pro- 

onged period during which many US COVID-19 deaths and cases 

ere not identified. Furthermore, a COVID-19 death had been ret- 

ospectively confirmed on February 6, 2020, much earlier than the 

rst death contemporaneously reported in Seattle on February 29. 

7] In addition, the presence of SARS-CoV-2 antibodies from blood 

amples drawn during the week of February 23, 2020 in New York 

ity suggests that the virus was circulating there much earlier than 

arch 1, the date that the first COVID-19 case was reported in the 

ity. [8] Collectively, this evidence suggests that the lag between 

OVID-19 spread and scale-up of testing was even longer than in- 

icated by confirmed cases alone. 

Without testing, COVID-19 deaths are not included in the con- 

rmed counts. To take into account the impact of such under- 

eporting, the model by Iuliano et al [4] incorporates a state- 

pecific covariate that represents the weekly positivity rate of the 

otal SARS-CoV-2 tests administered. As more tests are adminis- 

ered relative to the number of cases, the positivity rate falls. Con- 

equently, this rate may be considered as an inverse indicator for 

ompleteness in reporting. 

The lack of universal healthcare coverage in the US poses 

hallenges during a pandemic unique among high-income coun- 

ries. Prior to emergency federal appropriations, concern about 

edical bills likely deterred people from seeking diagnosis and 

reatment, simultaneously exacerbating both mortality and under- 

scertainment. [9] In addition, when healthcare systems are over- 

helmed and nosocomial COVID-19 transmission is rampant, peo- 

le may be hesitant to seek medical attention. Such barriers to 

ealthcare during the pandemic contribute to excess mortality be- 
nder the CC BY license ( http://creativecommons.org/licenses/by/4.0/ ) 
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ond COVID-19 case fatalities for myriad conditions that can be 

ife-threatening if care is not sought promptly. 

The misattribution of COVID-19 mortality to other causes com- 

ounded discrepancies between reported and actual COVID-19 

eath counts. For example, COVID-19 can trigger cardiac arrest 

ven in the absence of other symptoms. [10] Misattribution would 

ave been particularly widespread early in the pandemic when 

ur understanding of the clinical manifestations of COVID-19 was 

ascent. 

Soberingly, the results of Iuliano et al [4] indicate that the 

OVID-19 outbreak in the US has been even more devastating to 

ublic health than is indicated by official reports. Accurate esti- 

ates of mortality burdens attributable to a disease are fundamen- 

al to decision-making regarding mitigation strategies and optimal 

esource allocation. Under-estimation of the COVID-19 death also 

mpacts the willingness of the public to adhere to public health 

ecommendations, including vaccination and non-pharmaceutical 

nterventions, that are instrumental to controlling the pandemic. 
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